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(57)Abstract: 

PROBLEM TO BE SOLVED: To mask the root of a blade 
component with a masking material in a short time. 
SOLUTION: A die 5 housing a blade component and 
receiving a masking material around the root of the blade 
is held by a die holder 18 on a die carrier 6 and erected. 
A masking material tank 21 is set above the earner 6, 
and a nozzle 23 is opened to inject the masking material 
into the die 5 or closed to stop the injection. A rotor 4 is 
rotated by a driving device 9 through a belt 11. When the 
injection of the masking material into the die 5 reaches a 
certain level, the fact is detected by a photosensor 31, 
hence the nozzle 23 is closed, and the driving device 9 is 
started. Meanwhilei, when the rotor 4 is rotated and the 
die 5 comes under the tank 21 , a body 33 to be tested is 

detected by a photosensor 32, hence the nozzle 23 is ojsened, and the driving device 9 is. 
stopped. 
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JP1 1-1 97587 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the metal mold installation base where it enables it to have moved with the driving gear, 
hold necessary spacing in the migration direction of this metal mold installation base, and metal mold 
maintenance metallic ornaments are installed. Make thin thickness of the part equivalent to the wing 
joint section of aerofoil components, and the large space section is formed in the inside of the metal 
mold made to hold to these metal mold maintenance metallic ornaments at a wing joint section 
periphery. And while having the starting device to which install the masking material tank which makes 
masking material pour into the space section of the above-mentioned metal mold inside above the 
above-mentioned metal mold installation base, and supply of masking material and a halt are made to 
perform by closing motion of a nozzle The sensor which detects when the masking matdi al poured into 
the space section in the above-mentioned metal mold reaches a certain level, and orders it closed 
actuation of the above-mentioned nozzle, and migration initiation actuation of a metal mold installation 
base. Masking equipment of the aerofoil components which a metal mold installation base is equipped 
with a certain sensor which detects it as carrying out amount migration, and orders it open actuation of 
the above-mentioned nozzle, and migration halt actuation of a metal mold installation base, and are 
further characterized by establishing drying room in the migration direction downstream of the above- 
mentioned metal mold installation base. 

[Claim 2] Masking equipment of the aerofoil component according to claim 1 which made the metal 
mold installation base disc-like, and installed it on body of revolution. 

[Claim 3] Masking equipment of the aerofoil component according to claim 1 which enable it to move 
in the shape of a straight line as a belt in a metal mold installation base, and is made to lay metal mold in 
the top face, and sent in metal mold into the drying room of the downstream. 
[Claim 4] Masking equipment of the aerofoil component according to claim 1, 2, or 3 which used two 
sensors as both photosensors. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the masking equipment for covering masking material 
in this wing joint section as a last process with which die vane of aerofoil components is coated, so that 
a coating material may not adhere to the wing jomt section. 
[0002] 

[Description of the Prior Art] As an example is shown in drawings , while having vane lb in one side 
of platform section la, the aerofoil components 1 are considered as the configuration which has wing 
joint section Ic in the opposite side, according to whenever [ champing-angle / of vane lb ], set the twist 
angle of vane lb to wing joint section Ic as arbitration, and are manufactured. 

[0003] Although a coating material will be covered and produced commercially on the front face of vane 
lb if this aerofoil component 1 is manufactured Althou^ covering wing joint section Ic with masking 
material in advance is performed so that the coating material to vane lb may not adhere to wing joint 
section Ic since it becomes the cause by which a crack goes into wing joint section Ic if this coating 
material adheres to wing joint section Ic Conventionally, there was no equipment which m^es wing 
joint section Ic cover masking material. 

[0004] Therefore, when making wing joint section Ic of the. aerofoil components 1 cover masking 
material with the former, Wing joint section Ic is soaked into the container into which the worker 
grasped one aerofoil component 1 at a time, and masking material went. He is trying to make masking 
material cover so that it may become fixed thickness by repeating the actuation which soaks wing joint 
section Ic into masking material again, and is dried several times (4-5 times) after making masking 
material adhere to the front face of this wing joint section Ic and making it diy. He was trying to always 
have agitated manually so that the masking material in a container may not sohdify. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if the thickness of the covered masking material is 
thin in covering of the masking material to the above-mentioned wing joint section Ic If this coating 
material adheres to masking material when making vane lb cover a coating material Since a coating 
material permeates into covering masking material, touches the front face of wing joint section Ic and 
causes a crack, in order to make masking material cover thickly, adhesion on a front face and the count 
of desiccation had to be made [ many ], and the actual condition has required the long time. Moreover, 
the skilled workmanship was also required in order to be based on handicraft. 
[0006] Then, this invention tends to offer masking equipment which makes masking to the wing joint 
section of aerofoil components perform for a short time efficiently. 
[0007] 

[Means for Solvmg the Problem] In order that this invention may solve the above-mentioned technical 
problem, on the metal mold installation base where it enables it to have moved with the driving gear 
Hold necessary spacing in the migration du^tion of this metal mold installation base, and metal mold 
maintenance metallic ornaments are installed in it. Make thin thickness of the part equivalent to the wing 
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joint section of aerofoil components^ and the large space section is fonned in the inside of the metal 
mold made to hold to these metal mold maintenance metallic ornaments at a wing joint section 
periphery. And while having the starting device to which install the masking material tank which makes 
masking material pour into the space section of the above-mentioned metal mold inside above the 
above-mentioned metal mold installation base» and supply of masking material and a halt are made to 
perfoma by closing motion of a nozzle The sensor which detects when the masking material poured into 
the space section in the above-mentioned metal mold reaches a certain level, and orders it closed 
actuation of the above-mentioned nozzle, and migration initiation actuation of a metal mold installation 
base, A metal mold installation base is equipped with a certain sensor which detects it as carrying out 
amount migration, and orders it open actuation of the above-mentioned nozzle, and migration halt 
actuation of a metal mold installation base, and considers as the configuration which established drying 
room m the migration direction downstream of the above-mentioned metal mold installation base , 
further. 

[0008] Moreover, it considers as the configuration which installs metal mold maintenance metallic 
ornaments in a periphery top face at intervals of necessary by making a metal mold installation base 
disc-like at a circuinferencial direction, and installs in the top face of body of revolution, and it is made 
to rotate by body of revolution and one, enabled it to move to a longitudinal direction by having made 
the metal mold installation base into the shape of a long straight line, and installed metal mold 
maintenance metallic omaments in the top face at intervals of necessary in the migration direction. 
[0009] When a masking material tank comes caudad and metal mold stops, masking material is supplied 
from a masking material tank, and it is poured into the space section in metal mold. Since the space 
section is made large, the masking material poured into this space section is made to adhere to a wing 
joint section firont face by the heavy-gage condition. If the impregnation level of the masking material to 
the space section goes up, it will be detected by the sensor and migration initiation of an impregnation 
halt of masking material and a metal mold installation base will be performed. If the following metal 
mold comes imder the masking material tank, impregnation initiation of a migration halt of a metal mold 
installation base and masking material will be performed, and it will be repeated successively. That by 
which masking material was poured in into metal mold is sent one by one, and it is put into it and it is 
dried to drying room. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[001 1] Drawing 1 and drawing 2 are what shows the outline of one gestalt of operation of the masking 
equipment of this invention. The ring wheel 7 which laid on the stationary platen 3 on a pedestal 2 so 
that body of revolution 4 could be rotated focusing on an axis of ordinate, laid the disc-like metal mold 
installation base 6 for carrying metal mold 5 in the top face of this body of revolution 4 further, and was 
fixed to the peripheral face of the above-mentioned body of revolution 4, Between the fixed gears 10 on 
the output shaft of the driving gear 9 installed on the basic firame 8 The belt 1 1 of the shape of endless 
[ which has a rack 12 ] is hung and ****(ed) inside, and the disc-Uke metal mold installation base 6 
enables it to rotate horizontally by rotating body of revolution 4 through a belt 11 by the drive of a 
driving gear 9. 

[0012] In the outside of the above-mentioned body of revolution 4 and the disc-like metal mold 
installation base 6 The notching **♦* cyhnder-like covering 13 is installed for a part so that these may 
be surrounded. Inside [ upper limit section ] this covering 13, a crown plate 14 and an inner lateral plate 
15 are attached. The ring-like space section 16 is formed above the top-face periphery of the above- 
mentioned disc-like metal mold installation base 6. Install the dryer 17 for predrying in this space 
section, and form the predrying room 1 8 and the metal mold maintenance metallic omaments 1 9 for - 
standing metal mold 5 to erection are installed over the perimeter at the predetermined spacing on the 
top-face periphery of the above-mentioned disc-like metal mold installation base 6. Metal mold enables 
it to enter into the predrying room 18 with rotation of body of revolution 4. 
[0013] moreover, on the basic frame 8 of the firont location of the rotating-disk-like metal mold 
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installation base 6 exposed to the place fix>m which it separated from the above-mentioned predrying 
room 18 So that fixed installation of the stanchion 20 may be carried out and masking material can be 
supplied to the above-mentioned belt 1 1 , a driving gear 9» and the location in which it does not interfere 
from the right above location of the metal mold maintenance metallic omaments 19 on the above- 
mentioned metal mold installation base 6 A stanchion 20 is made to carry out fixed support of the 
masking material tank 21 into which masking material was put through two steps of support arms .22a 
and 22b prolonged horizontally, and the nozzle 23 of the pars basilaris ossis occipitalis of the masking 
material tank 21 is made to open and close, and it is made to make masking material pour in into the 
metal mold 5 put on a directly under location. 

[0014] The impeller which is not illustrated inside attaches the above-mentioned masking material tank 
21 in the churning shaft 24, and it has contained. It has been made to be carried out in chummg of 
masking material by rotating an impeller through the churning shaft 24 by the motor 26 for churning 
installed in the support frame 25 automatically. Moreover, it is made to make the nozzle 23 connected to 
the pars basilaris ossis occipitalis of the masking material tank 21 open and close by actuation of a lever 
27, and actuation of this lever 27 is made to be performed by flexible actuation of the cylinder 28 for 
nozzle closing motion which the above-mentioned stanchion 20 was made to support. 
[0015] The metal mold 5 which is made to hold to the metal mold maintenance metallic omaments 19 
on the above-mentioned metal mold installation base 6, and is made into an erection posture on the other . 
hand As a cross section is shown in drawings , it has 2 crack structures. To the inside of one metal mold 
object 5a, and the inside of metal mold object 5b of another side While forming irregularity according to 
the configurations of vane lb of the aerofoil components 1, platform section la, and wing joint section 
Ic shown in drawing 5 and having won aerofoil components It is made to be formed in the large space 
section 30 so that the perimeter of wing joint section Ic used as the upper part location of platform 
section la may serve as tiiickness of the masking material 29, when metal mold is closed on both sides 
of aerofoil components like drawing 3 among the metal mold objects 5a and 5b. 
[0016] To the point of the above-mentioned support arm 22b, furthermore, the photosensor 31 sensed on 
the level only when the impregnation level of the masking material 29 poured into the space section 30 
of the perimeter of wing joint section Ic in the above-mentioned metal mold 5 reaches an upper limit 
Have attached in support arm 22b by the slanting flat position so that the upper limit section of the space 
section 30 may be faced from opening of the upper liinit of metal mold 5, and if this photosensor 3 1 
detects the level when tiie level of tiie masking material 29 m metal mold 5 reaches an upper limit So 
that nozzle close actuation by switch of the cylinder 28 for nozzle closing motion and rotation driye 
actuation of body of revolution 4 may be performed automatically It has been made to be performed in a 
switch of the working-fluid change-over valve (not shown) of the cylinder 28 for nozzle closing motion, 
and starting actuation of a driving gear 9 throu^ a controUer (not shown) by the command from a 
photosensor 31. 

[0017] Furthermore, are on a pedestal 2 and the photosensor 32 for stopping rotation actuation of body 
of revolution 4 is installed in the location near body of revolution 4 again. The bolt and the analyte 33 
like a height which are detected by this photosensor 32 When it attaches in ♦***♦* of body of revolution 
4 according to installation spacing to the hoop direction of the metal mold maintenance metallic 
omaments 19 on the metal mold installation base 6, body of revolution 4 rotates with a driving gear 9 
and the following analyte 33 comes before a photosensor 32, While a driving gear 9 is stopped by the 
signal from tiiis photosensor 32, it has been made to be carried out in open actuation of the nozzle 23 in 
the above-mentioned cylinder 28 for nozzle closing motion. 

[0018] In addition, circuitry is carried out to the nozzle close actuation in detection of the upper limit 
level location of the masking material into the metal mold 5 by the above-mentioned photosensor 31, 
and the cylinder 28 for nozzle closing motion accompanying tiiis and drive actuation of a driving gear 9, 
and a list so that all of tiie nozzle open actuation in detection of the analyte 33 of the body of revolution 
4 by die photosensor 32 on a pedestal 2 and the cylinder 28 for nozzle closing motion accompanying 
this and halt actuation of a driving gear 9 may be performed automatically. 
[0019] When performing masking to wing joint sdction Ic of aerofoil components using the masking 
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equipment of this inventioh, the aerofoil components 1 which should be masked are contained in metal 
mold 5, and the metal mold S of 2 split molds is closed. Although vane lb and platform section la are 
attached in the condition of contacting the inside of metal mold 5 as the condition of having closed 
metal mold S is shown in drawing 3 , in wing joint section Ic, the large space section 30 is formed 
between the insides of metal mold 5, and this space section 30 will be wide opened by the upper limit of 
metal mold 5* 

[0020] It is made to hold in the state of erection in this condition to each metal mold maintenance 
metalUc ornaments 19 on the metal mold installation base 6, and Ihie metal mold installation base 6 is 
rotated with body of revolution 4 with a driving gear 9. In the meantime, the masking material 29 in the 
masking material tank 21 is agitated. 

[0021] If one metal mold S comes to the lower part location of the masking material tank 21, it will 
suspend rotation of body of revolution 4. This actuation is performed by stopping a driving gear 9 wilh 
the signal fix>m a photosensor 32, when the analyte 33 attached in the periph^ face of body of 
revolution 4 comes to the location of the photosensor 32 on a pedestal 2. The cylinder 28 for nozzle 
closing motion is operated with the signal from a photosensor 32 by coincidence, and a nozzle 23 is 
made to carry out open actuation. 

[0022] The masking material in the masking material tank 21 is supplied to the space section 30 in metal 
mold 5 from the upper part through a nozzle 23, if the level of masking material rises gradually and 
reaches to the upper limit of the space section 30, a photosensor 3 1 will detect the level location, starting 
of a driving gear 9 and the closed command to the cylinder 28 for nozzle closing motion will be made, 
and rotation starting of body of revolution 4 will be p^ormed to the supply interruption and 
coincidence of masking material. 

[0023] If rotation actuation of 1 partition by which body of revolution 4 rotates and the following metal 
mold maintenance metaUic ornaments 19 on the metal mold installation base 6 come to the directly 
. under location of the masking material tank 21 is performed When the analyte 33 of the side attachment 
wall of body of revolution 4 is detected by the photosensor 32 for a halt installed on the pedestal 2 A 
halt of a driving gear 9 and the nozzle open actuation to the cylinder 28 for nozzle closing motion are 
made by the command from this photosensor 32, and maddng material will be poured in into the metal 
mold 5 held at the metal mold maintenance metallic omaments 19. 

[0024] By repeating this actuation successively, the metal mold 5 with which the space section 30 was 
poured in and filled up with masking material is remitted to the downstream with a necessary time 
interval, is sent in into the predrying room 18, goes, and is dried by the hot blast from the dryer 17 for 
predrying. 

[0025] The metal mold 5 which came out one by one from the above-mentioned predrying room 18 is 
removed from the metal mold maintenance metallic omaments 19 on the metal mold installation base 6, 
and put in into the drying room currently separately installed one piece at a tune, and it is made to make 
it fully dry, and after desiccation, it opens metal mold 5, and takes out the aerofoil components 1, and it 
is made to make it shift to the coating process to the following vane lb. 
[0026] After coating to vane lb of the aerofoil components 1 is completed, the masking material 
covered to wing joint section Ic is removed. If it dries, since masking material will become weak, it can 
be made to exfoliate easily. 

[0027] In the masking equipment of this invention, thickness of the part correspondmg to wing joint 
section Ic is made thin inside metal mold S. Since the large space section 30 is formed, only this space 
section 30 is filled up with the masking material 29 and it enables it to have covered masking material 
thickly to wing joint section Ic When it can be made to cover with actuation of pouring in masking 
material out of tfie masking material tank 21 into metal mold S, thickly once and vaiie lb is coated after 
desiccation, A possibility that a coating material may permeate masking material and may touch wing 
joint section Ic can be abolished, and covering processing of sufficient thickness for a short time can be 
performed. 

[0028] Incidentally, wing joint section Ic of the aerofoil components 1 is soaked into masking material, 
and the conventional worker makes a front face carry out necessary thickness adhesion of the masking, 
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and makes it diy. As opposed to having required for masking processing of the aerofoil components of 
260 sheets by eight persons for 10 hours, when depending actuation of soaking into masking material 
again and making masking material adhering on the approach of repeating several times By adopting the 
masking equipment of this invention, one person can process in 6 hours and can attain laborsaving and 
high promotion of efficiency. 

[0029] This invention is not what is Umited only to the gestalt of the above-mentioned implementation. 
In addition, for example Replace with the disc-like metal mold installation base 6 shown in 
drawing 1 , and it enables it to move to an one direction with the driving gear which does not illustrate 
the beh 34 for metal mold mstallation-cum-conveyance which makes metal mold convey in the shape of 
a straig}it line. In the dry room 35 installed in the downstream of the migration direction of this belt 34, 
it has so that a table 36 can be rotated. On the other hand, the masking material tank 21 is installed in the 
upper part location of the upstream of the migration direction of the above-mentioned belt 34. 
Furthermore, it prepares in the inlet-port section of a dry room 35 so that it can rotate horizontally with 
the drivmg gear ^ch does not illustrate the feed rod 37 for sendmg in the metal mold 5 on a belt 34 
into a dry room 35. The location of flie metal mold 5 stood on the above-mentioned belt 34 while 
repeating migration of a belt 34 and a halt If it is performed one by one that impregnation of the masking 
material into this metal mold 5 is sent to the downstream after a line crack and impregnation and metal 
mold 5 comes to the inlet port of drying room 35 after detecting by the sensing sensor 38 of the 
conveyance line side direction of a belt 34 A feed rod 37 is rotated, the metal mold 5 on a belt 34 is 
carried on the table 36 in a dry room 35, and the masking material in metal mold 5 can be dried in a dry 
room 35. 39 is output port from drying room 35, and the dried metal mold 5 is taken out from ou^ut 
port 39. 

[0030] A configuration can be simplified, although a long tooth space is needed if it does in this way. 
[003 1] Moreover, although the case where all were made to perform automatically was shown, 
automatic and a manual-switching switch are formed and can be made to perform manually. 
[0032] 

[Effect of the Invention] As stated above, according to the masking equipmait of the aerofoil 
components of this invention, to the metal mold inside which can contain aerofoil components Make 
thin thickness of the part equivalent to the wing joint section, and it is made to make the large space 
section form in the wing joint section periphery section. If pour in masking material automatically from 
the upper part inside the metal mold made to hold in the erection condition on the metal mold 
installation base which moves, and it is made to make it adhere to the wing joint section in the above- 
mentioned space section and the impregnation level of the masking material to the above-mentioned 
space section reaches a certain level If it enables it to operate migration initiation of a halt of 
impregnation, and a metal mold installation base automatically, and a metal mold installation base 
carries out requirements migration and the following metal mold is located under the masking material 
tank Since it has considered as the configuration to which made it make impregnation initiation of a 
migration halt of this metal mold installation base and masking material carry out automatically While 
being able to make the masking material to the wing joint section of aerofoil components cover to 
homogeneity at once, it can be made to carry out for a short time. Large improvement in working 
cs^acity can be aimed at, and, moreover, the efTectivaiess which what covering thickness of the 
masking material to wing joint section extemal surface can be thickened, and the coating material to a 
vane permeates, and touches the wing joint section can prevent and which was excellent in can be 
done so. 



[Translation done.] 
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. [ooi8l«ti(>. Jsic'bvi^-aitcjc&ifcssrt 

^ /XjUffiSlSi^y >^2 atCJ:^>^X'Ha3ttfe®iCXSIS 
fl«a9fl!«S6»f¥, mm. «i&2±<I>*tr>-y"-3 

2K:<t-&@^40lMtt*3 3©1t»ii» cn«:($^/ 
x^Kffl«v'^>^2 xA^wbirsix^mm 

[00 191 ^^o>'^x^>>f^^m*xmi>Si^ 
^^g^it^504>u:ir^i.r. 2^^CD^ 
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[0020] CC4ieSKl?^!^$tSdS±<0S^(S#± 
>1f - 3 2 A>6(Z>^^<Ccfc Ogga^ 9 *f^Jh5 C 

m^My xA^msmi^ y > ^2 8 ^^f^si* ^nr . 

[0022] -?:x+>y«3?>^2 ll^lO^X=^>i^tt 
AVX*12 3 €iil/r^5rt<?>3asa3 0 i^±.M^iF> 

>i^Wi^w^i^. m^^^<K>m^. ^X}vmim'y'> 

[0023] li(ifl^4 3!^4£Ot:&S!«S^6 k^^<f> 
^m^\ 93»i^x*>i^W^>i^2 l^TiaS 

Oti£t^3 3:^. »&2±KgKSl.:rcff'it«5tfe>1^- 

3 2«CJ:01*»13n&c:i«CJ:0, a^-fe>1^-323^ 

[0 02 4 ] 'ii^i}^hnmmKm}y'&^nhct^x 
[0025] iia-i^iisss^ 1 6 tf^hmmxmc^ 

qTii^KOffiO. ;x<^>^giJi D^<?):2-'f -o^XS-^ 

[0 02 6] SSMllO!>5?IIli 

[0 02 7] :^^0>'7:it.^yifm<C^\>^XiA:^ 



(4) 41^^11-197537 
soiree, B«aSl c(C<ttJEfr!r^S&fHD^^$^< 1/ 

r. et*4raSf30*i^«u c<r>^mmoic<o:^^ 
5 * > > 2 1 F^di^a 

[0028] s^. ti^mRimm^Kmw^i 

^ J?; =f > WSrt^S'tt'Sm^rfeii^ 0 i: 
^»fl ^k: 2 6 0 te<f>a^cr>r7 ^^4?^*C 8 AT 1 

[ 0 0 2 9 ] i^m^^jLS^mmiC(om.^ 

*^«fc^tCfflil. ±le^iH-34a>«^«fc*rS<?>± 
ilail®±*ttHfc. ^X*>W*>^2 1«:KHU 
»4S^3 5<^>AQgPi^, ^,'Uh3 4±<D^SS5& 

30 4(Z)m <^Jt^«»JigbJa/*i^±i2^)l'h34±tC& 
t:A:^50fig«r. -^4. h3 4<j:^s^'^ >«l:^m 

jmtTbn. Si:«!@3 5<Z)>jacc:^53!y«€>^. aSO 
*3 7-t@ft3tM:. •<A'h3 4±«)^5-&feig^3^ 

6i^i©f^--'7';^3 6±{c^^*j:^(co, tesatssrt 

Ve^^o 3 9«tejSS3 5i&>^Q8Xttl6Pl?^D, 
ii3 nfc^ 5 i*Blffl 3 9 ^SR 9 iflf J: ^> «:f 
40 ^4 

[0 0 30] ccDjc^jcTWi:, §A^7.^^mmt 
[0 03 1 ] X. f '^jree?ifl9cc?ft>t»'^*s^€^ufc 

[0032] 
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(5) 



1-197567 



S3] S^(CS^^iKtt<^fc4ii^€:mt'Bl^iat?ab 



B4 ] i^m<K^o(k<omm4:^tm&wwvi> 



10 



20 



1 

1 c 

2 fid 

4 mm 

5 !^ 

6 
7 

1 1 

la 
16 
la 

19 

20 
21 
23 
28 
29 
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33 
34 
35 
37 



3 2 «'fe>f-- 




i 3 4 n ZZ 
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